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ABSTRACT 

committees established by the Panel cn Pre-Professional Training in 
the Agricultural Sciences are made under the headings "Eiological 
Subject Matter , M "Mathematics , M and "Physics." The action committees 
in Animal Sciences, Bicengineerirg , Pood Sciences, Natural Resources, 
Plant and Soil Sciences, and Social Sciences based their 
recommendations cn the undergraduate requirements tor professionals 
who will be working in the 1980 f s. These recommendations are 
synthesized by the panel, which presents an outline of a typical 
science curriculum for agriculture majors, and discusses the trends 
in undergraduate agricultural education. Panel and committee members 
are listed. (AL) 
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REPORT OF THE PANEL 
ON PRE-PROFESSIONAL TRAINING 
IN THE AGRICULTURAL SCIENCES 1 



INTRODUCTION 

In 1965 the Commission on Undergraduate Education in 
the Biological Sciences (CUEBS) established a Panel on Pre- 
Professional Training in the Agricultural Sciences to con- 
sider the following questions: 

(1) What preparation in basic biology, physical sciences 
and mathematics is desirable for students planning 
careers in the agricultural sciences? 

(2) To what extent can agricultural curricula include the 
same biology core program taken by other bio- 
logical science majors? 

The punet early recognized that it would be an Herculean 
task to evaluate adequately all the implications involved in 
the questions posed, especially wher students in such di- 
vergent areas (e.g., forestry, wildlife, food science, agri- 



cultural engineering, p re -veterinary medicine) were to be 
considered. In an effort to obtain the broadest thinking pos- 
sible, six action committees composed of scientists from uni- 
versities throughout the country were created in coopera- 
tion with the Commission on Education in Agriculture and 
Natural Resources (CEANAR). Each action committee con- 
sidered one of the following areas: animal sciences, plant 
and soil sciences; natural resources, food sciences, bioengi- 
neering, social sciences; and each was charged with the re- 
sponsibility for studying and recommending desirable prepa- 
ration in the biological sciences and cognate disciplines for 
undergraduates majoring in the committee's area of special- 
ization. The committees were asked to think in terms of re- 
quirements for students who will be professional scientists and 
agricultural production workers in the 1980's. The complete 
reports of the Action Committees will be published at a later 
date, but a summary is given below. 



SUMMARY OF ACTION COMMITTEE RECOMMENDATIONS 



One basic premise recurs throughout the reports: All ag- 
ricultural students should take the same courses that other 
science students take. There should be no "special" courses 
in mathematics, physics, and chemistry for agricultural stu- 
dents. 

Biological Subject Matter 

Integration of the study of plants, animals and micro- 
organisms in an introductory sequence in biology was a 
strong recommendation of all committees. Opinions differed, 
however, on whether this sequence should begin in the fresh- 



1 Tha farm agriculturo I idinctt is uwd in this r apart to an com pass all areas 
of agriculture and re lot ad sciancas, including offarings in collagas, schools 
and dapartmunts of agriculture, forestry, consarvation and natural resourcss. 



man or sophomore year. Those who recommended delaying 
it until the sophomore year did so in order to allow struc- 
turing of the course at a higher level, following the study of 
introductory chemistry and mathematics, in this cose, physics 
ancf elements of biochemistry would be either prerequisite 
or corequisite. 

Most committees assumed that entering students would 
have had BSCS biology or its equivalent in high school. 

While only two committees (Social Sciences and Natural 
Resources) specifically suggested emphasis on economic 
plants and animals in the introductory sequence, several 
others recommended that higher organisms be used when pos- 
sible in the illustration of basic biological principles. 
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At leost two different op preaches to teaching the in- 
troductory biology sequence were recommended. In one, in- 
struction would be organized on the bosis of levels of bto- 
logicol organization (e.g., molecular, cellular, tissue-orgon, 
orgonism, populotion and community) and proceed in thot 
order. (The Plant and Soil Science Committee recommended 
that instruction begin and end with th o organism, an entity 
with which the student would be more familior.) 

The second opproach would be o somewhot trodition ol — 
olbeit integroted— arrangement beginning with o study of 
motter ond the least complex orgonisms. instruction would 
then proceed to cell structure and function, growth ond de- 
velopment, physiology, reproduction, genetics and evolu- 
tion, behovior ond the nervous system, toxonomy, etc., with 
some recognition of the features which distinguish plants 
from animois. 

The choice of approach recommended wos somewhat re- 
lated to the yeor during which the biology sequence would be 
storted, with the Food Science ond Bioengineering Commit- 
tees recommending thot the "levels" opproach be started 
in the sophomore yeor. 

There was very little general agreement on the most 
appropriate theme for the introductory sequence or, indeed, 
whether there should be o theme. At leost two committees 
(Sociol Sciences and Bioengineering) preferred an ecologicol 
theme, but several others placed more emphasis on unity in 
biology. 

The Sociol Sciences Committee's recommendation limited 
biology instruction to o single first year course, except for 
form monogement ond ogri-business majors. It recommended 
thot ecology, behavior ond genetics be stressed in the first 
year course ond thot more emphosis be placed at the or- 
gonism, populotion ond community levels thon ot the 
moleculor ond cellular levels. This committee would use the 
foborotory only when it wos the most efficient woy of teach- 
ing concepts and principles, rather thon using it simply for 
the teoching of techniques. 

The committees recognized and generolly endorsed the 
ideo thot the increasingly quontitotive and onalytico! no- 



PANEL RECOMMENDATIONS 



Students in oil areos of ogriculture should, as o minimum, 
take a basic integrated generol biology sequence containing 
concepts of organismal biology, environmental biology and 
mo I ecu I or-cel I u la r biology. The treotment should be rigorous 
and the program should follow adequate preporotion in 
chemistry, mathematics and physics. 

Upper division courses important to the field of emphosis 
(e.g., animal science, food science) should be built upon the 
basic biology sequence. Courses such as biochemistry, ecology, 
genetics, microbiology, pathology, nutrition and physiology 
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ture of biology should be reflected in the undergroduate 
courses. This oppeoled especially to the Bioengineering Com- 
mittee. Severol committees, however, cautioned ogoinst treat- 
ment of biologicol topics exclusively in obstroct physlcol- 
chemicol terms. 

Mathematics 

Strong support for mothemotics came from oil committees. 
It was recognized thot most high schools in the future would 
provide pre-calculus troining; thus the first required college 
mathemotics could be o year of colculus. College students 
with inadequate mathematical backgrounds might be re- 
quired to toke pre-calculus courses without curriculor credit. 
The increosing need for skills in stotistics ond doto processing 
wos recognized. Some committees recommended a second 
full yeor of mothemotics, including mothemoticol onolysis, 
linear olgebro ond probability. 

Chemistry 

All committees recognized the need for orgonic chemistry 
ond all except the Sociol Sciences Committee recommended 
biochemistry. In some coses, physicol chemistry was recom- 
mended. Uniformly there wos dissatisfoction with the pres- 
ent omission or de-emphosis of the chemistry of organic com- 
pounds in most current introductory chemistry courses. The 
committees olso stressed the need for o quantitative physi- 
cal opprooch rother thon a descriptive approach to the 
first yeor course in chemistry. 

Physics 

The need for college level courses in physics was 
acknowledged by oil but the Sociol Sciences Committee (which 
concluded thot o good high school physics course was suffi- 
cient). The committees generolly recommended one year of 
college physics. Some suggested thot a course in biophysics, 
tought by o biologicolly oriented deportment, should be of- 
fered. The committees ploced less emphosis on physics thon 
on chemistry, but there wos overlop in the recommenda- 
tions for the subject motter oreos of physics and physicol 
chemistry. 



would be appropriate, depending upon the area of student 
specialization and the level of attainment sought. 

Those students whose coreer interests are indefinite ot the 
outset of their college career might be offered a course in 
applied biology to help them decide upon their goals. (Such 
a course might otso be of interest to liberal arts students.) 
The course might consider such topics as on overview of the 
ecosystem, the relation of animois and plonts to the culture 
of man, world food problems, etc. The course would not be 
prer juisite to courses in the general biology sequence. 
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